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(i) $M$ $\Lambda\prime l_{t}$ $F$
$\mathfrak{h}I$ $F$ fibration spherical $M_{t}$ type I
singularity
(ii) $\Lambda l$ $F^{\urcorner}$ $M$ $A\prime l’$ $J/I’$
$\Lambda’f_{t}’$ $F$
Liu-Terng([LT])
2([LT]) $\Lambda I$ $\overline{C}(\subset\ulcorner l_{x_{0}}^{\urcorner}\perp M)$ $M$
$x_{0}$ Weyl $x_{0}$ $C_{/}$ $:=\exp^{\perp}(\overline{C,})$ $(:=x_{0}+\overline{C^{\gamma}})$
$\exp^{\perp}$ $M$ $\sigma$ $\partial$C( ) 1
(i) $\sigma\circ$ $(M$ $)$ $F$
$\partial\sigma$ $(\Lambda’I$ $)$ $F’$ ( $T$ )
$F$ $F’$ fibration spherical $F_{t}$ typeI singularity
(ii) $\partial\sigma$ $(M$ $)$ $F$ $\sigma$ $(M$ $)$
$F’$ $F’$ $F_{t}’$ $F$
1,2 (i)
1








$(F^{i}F^{1}::F^{i-1_{\zeta 0\text{ }-h\mathfrak{l}^{J}\beta_{7\supset}^{\backslash }\text{ }7\text{ }(i=2,\cdots,k-}}]|\prime I0\supset$
$-ib)s_{B}jf\uparrow 3j\supset^{\backslash }$
$<$
$\int_{\backslash ,\Gamma^{\prime,}j\prime\dot{\downarrow} *)’\text{ _{}j}"\dot{c}^{\wedge}1))$
1
1995 Terng-Thorbergsson $([TT])$ ,
1 2
A([Koi5]) $M$ $G/K$
(i) $\Lambda I$ $M$ $M_{t}$
$F$ $M$ 2
$M$ $F$ fibration spherical $\Lambda I_{t}$ typeI singularity
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(ii) $1|I$ $F$ $i\backslash I$ $\Lambda I’$ $|l’$
$I\downarrow l_{t}’$ $F$
$B$ ([Koi5]) $]|I$ $G/K$ $\overline{C}(\subset T_{x_{(}}^{\perp}M)$
$M$ $x_{0}$ Coxeter $x_{0}$ $C$ $:=\exp^{\perp}(\overline{C^{\gamma}})$
$\exp^{\perp}$ $M$ $\sigma$ $\partial$C( stratified space) 1 stratum
(i) $\sigma$ $(M$ $)$ $F$ $F_{t}$
$\partial\sigma$ ( $i\backslash /[$ ) $F’$ ( $T$ )
$M$ 2 $F$ $F’$ fibration spherical
typeI singularity
(ii) $\partial\sigma$ $(M$ $)$ $F$ $\sigma$ $(\Lambda l$ $)$
$F’$ $F’$ $\Gamma_{t}’\forall$ $F$
$A,B$ (i) $G/K$ $M$
$M$
$\partial C$ $0$ stratum reflective(
)









) $C$ 1 $M$ 1
( A ) $M$ $\partial C$ 1
$\partial C$ stratuun $\sigma$ $\sigma^{\text{ }}$ $ll$ 1
( $B$ )
\S 2.
R. S. Hamilton $V$
$I\mathfrak{h}\prime I$ $(C^{\infty})$ , $\Gamma(V)$ $V$ $(C^{\infty})$ , $E(: \Gamma(V)arrow\Gamma(V))$
2 , $DE_{f}$ $(: \Gamma(V)arrow\Gamma(V))$ $E$ $f(\in\Gamma(V))$




$E$ 3 $L$ : $\Gamma(V)\cross\Gamma(V)arrow\Gamma(W)$ :




. $\triangle_{F(V)}$ $(: \Gamma(V)arrow\Gamma(V)\cross\Gamma(V))$ : ,






$f$ $M$ $(N, \overline{g})$ $(C^{\infty})$
$\overline{f}:M\cross$
$[0, T)arrow N$ $t(\in[0, T))$ $f_{t}$ : $\lambda Iarrow N(\Leftrightarrow dc^{\backslash }ff_{t}(x):=\overline{f}(x, t))$
$f_{0}=f$ $c_{/}\infty$ $g_{t}$ $\tilde{g}$ $f_{t}$ $H_{t}$
$f_{t}$ : $(M_{t_{i}}q_{t})rightarrow(N, \overline{g})$
2.1. $\overline{f}$
$\overline{f_{*}}((\frac{\partial}{\partial t})_{(x,t)})=(H_{t})_{x}((x, t)\in\Lambda/f\cross[0, T))$ . . . (MCF)
f- $($ $f_{t}(0\leq t<T))$ $f$
$f_{t}$
$M\cross \mathbb{R}^{7\gamma\iota}$ $(77l:=\dim N)$
2.1 3 $T_{\lrcorner}$ fl $[\cross \mathbb{R}^{rr\iota}$ 2
$E$ $E(f_{t})=H_{t}$ 2.1 $f$




(ii) $f_{t}(0\leq t<T)$ $f_{t}(M)$ $\Lambda’I_{t}$ $M_{t}(0\leq t<T)$ $\Lambda I_{0}$
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3$g$ $M$
$G$ : $M\cross[0, T)arrow T^{*}M\otimes T^{*}M$ ( $T=\infty$ ) $t\in[0, T)$
$g_{t}$ : $Marrow?^{\urcorner*}M8T^{*}M$ $(\Leftrightarrow defg_{t}(x):=G(x, t)(x\in M))$ $M$ $go=g$
$c\infty$ $Ric_{t}$ $g_{t}$
22. $G$
$G_{*}(( \frac{\partial}{\acute{c}Jt,})_{(x,t)})=-2(Ric_{t})_{x}((x_{:}l)\in M\cross[0, T))$ . (RF)
G $($ $g_{t}(0\leq t<T))$ $g$
4





22([Hul]). $]$ $\gamma(1$, $M$ $(\prime rr|-+1)$
$(\mathbb{R}^{rr\iota+1},\overline{\prime c}_{0})$ strictly convex (
) $f_{t}(0\leq t<T)$ $f$
(i), (ii)
(i) $(0\leq t<T)$ strictly convex $\lim_{tarrow T-0}\int_{t}(M)$ 1 (
$O$ ) type Isigularity $($ $\lim_{tarrow T-0}\max_{x\in M}||A_{x}^{t}||_{\infty}^{2}(T-t)<\infty)$
$A^{t}$
$f_{t}$
(ii) $\overline{f_{t}}$ $(: \Lambda Iarrow\rangle \mathbb{R}^{rn+1})$ $\vec{O\overline{f_{t}}(x)}=\rho(t)\vec{Of_{t}(x)}$ $\rho$
$\rho>0,$ $\rho(0)=1,$ $Vol((M, J_{t}^{*}\overline{g}_{0}))=Vol((M, f_{\overline{\Gamma)}0}^{*}))-.(\forall t\in[0, T))$ $[0, T)$ $C^{\infty}$









(E-ii) $\Lambda\prime f$ $v$ $\gamma_{v_{X}}(\dot{\gamma}_{v_{X}}(0)=v_{x})$
( )M $r$
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(E-iii) $A^{\prime 1I}$ $x$ $x$ $\Sigma_{:\iota}$.
$M$
(E-iv) $\Sigma_{x}$
(E-iii) $\Sigma$ $\Lambda I$ $x$
$G/K$ (E-iv) codim $M=1$
(E-ii) (E-ii’) :
(E-ii’) $M$ $v$ $v_{x}$ (
)M $x$
$G/K$
$\Lambda 1$ Hopf ( curvature-adapted ) (E-ii) (E-ii’)
parallel transport
$G$ $g$ $G$ $\langle,$ $\rangle$ $g$ Ad $(G)$
/; $G$ G- $[0.1]\cross G$
$H^{0}$ $H^{0}([0,1], g)$ ( $B$ $L^{2}$
) $G$ $(p$
$\phi(u):=g_{u}(1)$ $(u\in H^{0}([0,1]_{:}g))$ $(\begin{array}{llllll}g_{u} g_{u}(0)= e g_{t1*}^{-1}k^{\wedge}3.0g_{u}’=v \text{ } H^{1}([0,1],G)o\supset\ovalbox{\tt\small REJECT}\not\equiv \end{array})$
$r^{J}$ $G$ , $(1_{u*}^{-1}$ $((l_{u*}^{-1,\prime_{u}’}.)(t)=L_{q_{1l}(t)}^{-1}.(g_{?l}’(t))(t\in[0,1])$
$H^{0}([0,1], g)$ $\phi$ $G$
parallel transport $\pi$ : $Garrow G/K$ $f$?
$\pi$
3.1([TT]) $M$ $G/K$ $M$
$(\pi\circ q))^{-1}(\Lambda I)$ $H^{0}([0.1], g)$
$V$ ( ) $M$ $V$ proper Fredhohn ( “ $M$
” &‘‘codim $M<\infty$” &‘‘ $\forall v\in T^{\perp}M,$ $A_{1)}$ :
( $A$ : $M$ )” $)$ 1989 Terng([T2]) $M$ (I-i), (I-ii)
$M$ :
(I-i) $A$ [
(I-ii) $\Lambda I$ $\uparrow$’ $SpecA_{v_{x}}$ .$\gamma$ $(\in M)$
$M$ 1 $A_{v}(\cdot|’\in T_{x_{0}}^{\perp}M)$
$A_{v}(v\in’\Gamma_{x}^{\perp}M)$
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$T_{x_{(}}.M=E_{0}^{x_{O}}d(|)((|)E_{i}^{x_{0}}i \in l)(E_{0}^{x_{0}}:=\bigcap_{v\in T_{x_{0}}^{\perp}M}Ker\Lambda_{v})$
$\lambda_{i}^{x_{0}}’(i\in I)$ $\Lambda_{v}|_{E_{i}^{x_{0}=}}$
$\lambda_{i}^{x_{0}}(’\iota))$ id $(’\downarrow)\in T_{x_{0}}^{\perp}M)$ $T_{x_{0}}^{\perp}M$ id $E_{i}^{x_{O}}$
$\lambda_{i}$ $\lambda_{i}(x_{0})=\lambda_{i}^{x_{0}}$ $(T^{\perp}M)^{*}$ $\lambda_{i}(x_{0})$
( $\lambda$ $\Lambda’[$ $x$ $T_{x}.\Lambda I$ $T_{x}\Lambda l=\overline{E_{0}^{x}\oplus(\bigoplus_{i\in l}E_{i}^{x})}$
$A_{v}|_{E_{?}^{x=}}(\lambda_{i})_{x}(u)$ id $(v\in T_{x}^{\perp}M)$ $\lambda_{i}(i\in I)$ $M$
$\Lambda 1$ $x$ $E_{j}^{x}$ $M$ $B_{i}^{\urcorner}$
$E_{i}$ $\lambda_{i}$ $E_{i}$
$\lambda_{i}$ $M$ $(i\in I)$
$\lambda_{i}(\cdot)=\langle n_{j}.,$ $\cdot\}$ ni $(i\in I)$ $M$ $\circ$
2006 Heintze-Liu-Olmos $([HLO])$ $V$ proper Fredholm $M$
(I-i) (I’-ii) :
(I’-ii) $M$ ( $M$ $v$ $A_{v}$







\S 4. proper Fredholm
$\Lambda I$ , $(V, \langle, \rangle)$ $f$ : $Marrow$
$V$ proper Fredholm $\overline{f}$ : $M\cross[0, T)arrow V$
$f_{t}$ : $Marrow V$ $(\Leftrightarrow f_{t}(x) :=\overline{f}(x, t)(x\in M))$ proper Fredholm
$d\ovalbox{\tt\small REJECT} f$
$f_{0}=f$ $c\infty$ $g_{t}$ $\langle$ , $\}$ $f_{t}$
$H_{t}$ $f_{t}$ : $(J\lambda’f_{t}, g_{t})arrow\rangle(V, \langle, \})$
4.1. $\overline{f}$
$\frac{\partial\overline{f}}{\partial t}(x, t)=(H_{t})_{x}((x, t)\in\Lambda’I\cross[0, T))$
$\overline{f\cdot}$ ( $0\leq l<T$ ) $)$ $\int$
proper Fredholm $J^{\cdot}$ $f$
.
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4.1. $G/K$ , $(p:H^{0}([0,1]. g)arrow G$ parallel transport ,
$\pi$ : $Garrow G/K$ $M$ $G/K$ ( )
$(\pi\circ\phi)^{-1}$ (M)( proper Fredholm ([HLO,
Lemma 5.2] ) $)$
\S 5. A $B$
A $B$
$M$ $G/K$ , $\pi$ : $Garrow G/K$ ,
$\phi$ : $H^{0}([0,1].g)arrow G$ parallel transport $\overline{M}$ $:=(\pi\circ\phi)^{-1}(M)$
$\tilde{C_{/}}(\subset?_{u_{0}}^{\urcorner\perp}\underline{\overline{A\prime l}})$
$\overline{hI}$
$u_{0}$ Coxeter $u0$ $x0$ $:=(\pi\circ\phi)(u_{0})$
$\Lambda I$ $u_{0}+\overline{C}(\subset H^{0}([0,1])g))$ 1 $M$
$C$ $:=\exp^{\perp}(\overline{C})$ 1 $\exp^{\perp}$ $M$ $T_{u_{0}}^{\perp}\overline{M}$






$H^{0}([0,1], 9)$ $\gamma/\hat{w}$ : $Marrow G/K$ end-point , (
$\eta_{\hat{w}}(x)=\exp^{\perp}(\hat{w}_{x})(x\in\Lambda I)),$ $\eta_{\overline{w}}:\overline{\Lambda I}arrow H^{0}([0.1], g)$ $\overline{w}$ end-point (
$\eta_{\tilde{w}}(u)=u+\tilde{w}_{u}(u\in\overline{1t![}))$ $M^{w}:=\eta_{\overline{w}}(fl,[),\overline{M}^{w}:=7l\tilde{w}(\overline{\Lambda f})$
$M,$







( $\overline{w}$ :M– st. $\overline{w}_{u_{\text{ }}}=w$ )
$\{\psi_{t}\}$ $X$ 1 $w\in\overline{C}$ $w$ $X$
$\xi_{w}$ : $[0$ , Tw $)arrow$ C $($ $\xi_{w}(t)=\psi_{t}(w))$




$H^{0}([0,1], g)$ $\overline{f}(u, t):=?7_{\overline{\xi_{1},,(t)}^{(u)}}((u, t)\in\overline{\Lambda T}\cross[0, T_{w}))$ $\hat{f}:\Lambda f\cross[0, T_{w})arrow$
$G/K$ $\hat{f}(x, t):=\eta_{\overline{\xi_{\tau v}(t)}}(x)((x, t)\in M\cross[0.?_{w}\urcorner))$
(i) (ii)
(i) f- $($ $\lrcorner\overline{\mathcal{V}I}^{\xi_{1lJ}(t)}(0\leq t<T_{w}))$ $\overline{\Lambda\prime l}^{w}$
(ii) $\hat{f}$ $($ $M^{\xi_{11)}(t)}(0\leq t<- T_{w}))$ $M^{w}$
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6$to\in[0, T_{w})$ $\overline{f_{*}}((\frac{\partial}{\partial t})_{(\cdot,t_{0})})$
$\overline{H}^{\xi_{2lJ}(t_{0})}$ $\overline{M}^{\xi_{1JJ}(t_{0})}$
$\overline{f_{*}}((\frac{\partial’}{\partial t})_{(t\iota_{\text{ }},t_{\text{ }})})=(\tilde{H}^{\xi_{11)}(t_{0})})_{u_{0}+\xi_{\tau v}(t_{\text{ }})}$
$\overline{f}_{*}((\frac{\partial}{\partial t})_{(\cdot,t_{0})})$
$\overline{H}^{\xi_{1J},(t_{0})}$ $\overline{f}$ $\overline{\Lambda I}^{w}$
$\overline{A’I}^{\xi_{\tau v}(t)}=$
$(\pi\circ\phi)^{-1}(M^{\xi_{11},(t)})$ $\overline{f_{*}}((\frac{\partial}{\partial t})_{(u,t)})=\hat{f_{*}}((\frac{\partial}{\partial t})_{(\pi\circ\phi)(u),t)})^{L}$
$\overline{H}^{\xi_{\tau v}(t_{O})}=$ $(H^{\xi_{1lJ}(t_{0})})^{L}$
$\hat{f_{*}}((\frac{\partial}{\partial t})_{(\cdot,t_{\text{ }})})=H^{\xi_{11J}(t_{0})\text{ }}$
$\int\wedge$ $M^{w}$
$\overline{M}$ A $\overline{M}$ $u_{0}$ $T_{u_{0}}^{\perp}\overline{M}$
$\mathcal{D}_{a}=\{l_{aJ}|j\in Z\}(a=1, \cdots,\overline{r})$ A
:
$\Lambda=\bigcup_{a=1}^{\overline{r}}\{\frac{\lambda_{a}}{1+b_{a}j}|j\in Z\}$
$(\lambda_{a}$ : $(T^{\perp}\overline{M})^{*}$ , $b_{a}$ :1 $)$
$(\lambda_{a})_{u_{0}}^{-1}(1+b_{a}j)=$ $(jZ,\cdot x=1, \cdots,\overline{r})$
$\lambda_{aj}=\mp_{1^{\lambda}b_{a}j}$ $n_{aj},$ $E_{aJ}$ $\lambda_{aj}$ curvature normal,
$\lambda_{a,2j}(j\in Z)$ ( $m_{t’ 1}^{c}$ ) $\lambda_{a,2j+1}(j\in Z)$ (










A 52 $\overline{C}$ $X$ :
(5.1)





$+ \tau rl_{a}^{O}\log\cos\frac{\pi}{b_{a}}(1-(\bigwedge_{a})_{u_{0}}(?1))))$ $(\cdot|1)\in\overline{C})$




1 ( $tl$) $0$ ) $X_{w_{\text{ }}}=0$ $’|1)0$ $X$
$\partial\overline{C}$
- $M$ $0\neq w_{0}$
$0$ $X$ $\xi_{0}(t)$ ( $T$ ) $\partial\overline{C,}$ ( $w_{1}$
$)$ 5.1 $M_{t}=M^{\xi o(t)}$ $M_{t}$ $M$
$F^{\urcorner}:=\Lambda I^{?1\prime\iota}$ (i) $X$
7 $\partial\overline{C}$ $w$ $w’$ $w’$ $X$
$w$ (ii)
(i) $M$ codim $M>1$ $M$ $F$
spherical fibration $\overline{M}$ $:=(\pi\circ\phi)^{-1}(M),\overline{M}_{t}$ $:=(\pi\circ\phi)^{-1}(M_{t}),\overline{F}:=$
$(\pi\circ\phi)^{-1}(F)$ $M$ $F$ spherical fibrat ion $\overline{F}$ $\partial$C(
) $\tilde{\sigma}$ $u_{0}+(\overline{\sigma})^{\text{ }}$ $\overline{\sigma}\subset(\lambda_{a_{0}})_{\downarrow\iota_{\underline{O}}}^{-1}(1)$
$o_{0}\in\{1, \cdots,\overline{7^{\cdot}}\}$ $\overline{M}_{t}=\overline{M}^{\xi_{0}(t)\text{ }}$
$\overline{A^{1}I}_{t}$
$\xi_{0}(t)$ $\Lambda I$





$Spec\overline{A}_{v}^{t}\backslash \{0\}=\{\frac{(\lambda_{aj})_{u_{0}}(v)}{1-(\lambda_{aj})_{u_{0}}(\xi_{0}(t))}|a=1, \cdots,\overline{r}, j\in Z\}$
$\lim_{tarrow T_{0}-0}(\lambda_{a_{0}})_{u_{0}}(\xi o(l))=1$ $tarrow T_{\text{ }}-01i(\lambda_{a})_{u_{0}}(\xi_{0}(t))<1(a\neq a_{0})$ :
$\lim_{tarrow T_{0}-0}||\overline{A}_{2J}^{t}||_{\infty}^{2}(T_{0}-t)$
$= \lim_{tarrow T_{0}-0}\frac{(\lambda_{a_{0}})_{u0}(v)^{2}}{(1-(\lambda_{a_{0}})_{u_{0}}(\xi_{0}(t)))^{2}}(\prime I_{0}-t)$
$= \frac{1}{2}(\lambda_{a_{0}})_{u_{0}}(v)^{2}\lim_{tarrow T_{0}-0}\frac{1}{(1-(\lambda_{a_{0}})_{u_{0}}(\xi_{0}(t)))(\lambda_{a_{0}})_{u_{O}}(\xi_{0}’(t))}$
$\xi_{0}’(t)=(\overline{H}^{\xi_{0}(t)})_{u\text{ }+\xi_{\text{ }}(t)}$ 52 :
$\lim_{tarrow T_{0}-0}(1-(\lambda_{a_{0}})_{u_{0}}(\xi_{0}(t)))(\lambda_{a_{0}})_{u0}(\xi_{0}’(t))=m_{a0}^{e}||(n_{a_{0}})_{u_{0}}||^{2}$
:
(5.1) $\lim_{tarrow T_{0}-0}\max v\in S_{u_{0}+\text{\’{e}}_{0(t)}}^{\perp}\overline{M}_{t}||\overline{A}_{v}^{t}I|_{\infty}^{2}(T_{0}-t)=\frac{1}{2m_{a_{0}}^{e}}$
$\overline{M}_{t}$ $(0\leq t< To)$ type I singularity $\overline{t)}t$ $:=(\pi\circ\phi)_{*u_{0}+\xi_{u_{1}-u_{0}}(t)}(v)$
$\{\lambda_{1}^{t}, \cdots, \lambda_{n}^{t}\}(\lambda_{1}^{t}\leq\cdots\leq\lambda_{n}^{t})$ $l/l_{t}$ $A \frac{t}{v}t$ , $\{\mu_{1}^{t}, \cdots, \mu_{r\iota}^{t}\}$
$(0\leq\mu_{1}^{t}\leq\cdots\leq\mu_{\gamma\downarrow}^{t})$ $R(\cdot,\overline{v}_{t})\overline{v}_{t}$ ( $R:G/K$ )
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$n$ $\Lambda I$ $\Lambda I$ 2
$lI$ curvature-adapted( $R(\cdot,\overline{()}t)\overline{\uparrow f}t$ $M$ , $[R(\cdot,)$ ) , $\Lambda_{t}]=0$ )
$Spec\tilde{A}_{?}^{t}$,
$tarrow T_{U}-01inT||\overline{A}_{?J}^{t}||_{\infty}^{2}$ (To-t) $= \lim_{tarrow T_{0}-0}||A\frac{t}{1^{1}}\ell||_{\infty}^{2}(T_{0}-t)$ (5.1) $\Lambda’f_{t}(0\leq t<T_{0})$
type Isingularity
$B$
$B$ $\overline{\sigma}$ $\partial\overline{C}$ 1 $\uparrow lJ\in$ $(\sigma$- $)$ $\overline{M}$
$\overline{F}^{w}$ $\overline{F}^{w}$ $\overline{H}^{w}$ $(\overline{H}^{w})_{u_{0}+w}$ $\overline{\sigma}$
$(\overline{\sigma})^{\text{ }}$
$X^{\tilde{\sigma}}$ $X_{w}^{\tilde{\sigma}}:=(\tilde{H}^{w})_{u\text{ }+w}(u)\in(\overline{\sigma})^{o})$
$X^{\tilde{\sigma}}$ A (i) (ii) (i)
(ii) (i) A (i)
\S 6. Hermann
$G/K$ $\theta$ $G$ $($Fix $\theta)_{0}\subset K\subset$ Fix $\theta$
$H$ $G$ ( $\exists\tau$ : $G$ st. (Fix $\tau)_{0}\subset H\subset$ Fix $\tau$ )
$H$ $G/K$ ( ) Hermann
3 $\theta\circ\tau=\tau\circ\theta$
([Co] ) $\theta\circ\tau=\tau\circ\theta$ $\theta,$ $\tau$ $g$
$\theta,$ $\tau$ $f:=Ker(\theta-$ id $)_{:}\mathfrak{p}:=Ker(\theta+$ id $),$ $\mathfrak{h}:=Ker$ ( $\tau$ –id), $q:=$
$Ker(\tau+$ id $)$ $\mathfrak{p}$ $’\tau_{\mathfrak{c}^{x}.K}(c/K)$ $\theta\circ\tau=\tau\circ\theta$ $\mathfrak{p}=P\cap \mathfrak{h}+$





$\mathfrak{p}$ centralizer $\mathfrak{p}_{\beta}$ $:=\{X\in$
$\mathfrak{p}|$ ad $(b)^{2}(X)=-\beta(b)^{2}X(\forall b\in b)\}(\beta\in b^{*}\backslash \{0\}),$ $\triangle_{+}$’ $\triangle’:=\{\beta\in b^{*}\backslash \{0\}|\mathfrak{p}_{\beta}\neq$
$\{0\}\}$ ( $b$ ) $\triangle^{\prime V}+$ $:=\{\beta\in\triangle_{+}^{J}|\mathfrak{p}_{\beta}\cap$
$q\neq\{0\}\},$ $\triangle\prime H+:=\{[i\in\triangle_{+}’|p_{\beta}\cap \mathfrak{h}\neq\{0\}\}$ $\overline{C}(\subset b)$ :
$\overline{C}:=\{b\in b|0<\beta(b)<\pi(\forall\beta\in\triangle^{\prime V}+\backslash \triangle\prime^{H}+),$ $- \frac{\pi}{2}<\beta(b)<\frac{\pi}{2}(\forall\beta\in\triangle^{l}+\backslash \triangle)H\prime V+$
’
$0< \beta(b)<\frac{\pi}{2}(\forall\beta\in\triangle^{J}+\cap\triangle+)\}V\prime H$
$C:=Exp(\overline{C^{v}})$ $Exp$ $G/K$ $eA^{\cdot}$ $H$
$C$ 1 $\partial C$ 1 $\overline{C}$ Coxeter
$P(G, \Pi\cross K):=\{g\in H^{1}([0.1], G)|(q(0),$ $(/(1))\in\Pi\cross K\}$
$H^{1}([0,1]_{:}G)$ ( $[0,1]$ )G $H^{1}$ -path
$P(G, H\cross K)$ $[0_{j}1]\cross G$ $H^{0}$
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$H^{0}([0,1])g)$ $P(G, H\cross K)$ $H$
$\pi\circ\phi$ $P(G, H\cross K)$ $\overline{C}$ 1
$\partial\overline{C}$ 1 $\phi$ $G$ parallel transport $\pi$
$G$ $G/K$ $\overline{C_{/}}$ $H^{0}([0,1], g)$ :





thc $hor$ . lift to $\hat{0}$




$\cup\{\frac{\beta\circ\exp_{G}(Z)_{*}^{-1}}{\beta(\ulcorner Z)+(j+\frac{1}{2})\pi}|\beta\in\triangle_{+}^{\prime^{H}}, j\in Z\}$
$\exp_{G}$ $G$ (5.1)
$X$ 2 $G/K$
2 Hermann $H\cap G/K$ ( 1 )
$\triangle_{+}^{\prime V}.,$ $\triangle_{+}^{\prime H}$ ( 2 ) $X$ ( 3 ) 1
Hermann 1
$H^{*}\wedge G^{*}/K$ $H$ $G/K$ $L^{*}/H\cap K$ $L/H\cap K(L:=$ Fix $(\theta\circ\tau))$
2 $\{\alpha, \beta, \alpha+\beta\}$ $(a_{2})$
$Cf=(2,0),$ $\beta=(-1, \sqrt{3})$ $\{\alpha, \beta, cx+\beta, 2\alpha+\beta\}$ (b2)
$(=(c_{2}))$ $\alpha=(1,0),$ $\beta=(-1., 1)$
$\{\alpha, \beta, \alpha+\beta, \alpha+2\beta, \alpha+3\beta, 2\alpha+3\beta\}$ (g2)
$\alpha=(2\sqrt{3},0),$ $\beta=(-\sqrt{3},1)$ $1\sim 3$ $p_{i}$
$(i=1, \cdots, 16)$ $G$ $(\cdot)^{2}$ $()$ $(\cdot)\cross(\cdot)$
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